Highly specific auto-antibodies against claudin-18 isoform 2 induced by a chimeric HBcAg virus-like particle vaccine kill tumor cells and inhibit the growth of lung metastases.
Strategies for antibody-mediated cancer immunotherapy, such as active immunization with virus-like particle (VLP)-based vaccines, are gaining increasing attention. We developed chimeric hepatitis B virus core antigen (HBcAg)-VLPs that display a surface epitope of the highly selective tumor-associated cell lineage marker claudin-18 isoform 2 (CLDN18.2) flanked by a mobility-increasing linker. Auto-antibodies elicited by immunization with these chimeric HBcAg-VLPs in 2 relevant species (mouse and rabbit) bind with high precision to native CLDN18.2 at physiologic densities on the surface of living cells but not to the corresponding epitope of the CLDN18.1 splice variant that differs by merely one amino acid. The induced auto-antibodies are capable of efficiently killing CLDN18.2 expressing cells in vitro by complement-dependent and antibody-dependent cell-mediated cytotoxicity. Moreover, they provide partial protective immunity against the challenge of mice with syngeneic tumor cells stably expressing CLDN18.2. Our study provides a first proof-of-concept that immunization combining VLPs as antigen carriers with specific conformational epitopes of a highly selective differentiation antigen may elicit auto-antibodies with high cytocidal and tumoricidal potential.